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(54) Cylinder head gasket with partial resin layer 

(57) A cylinder head gasket (1 ) for an internal com- 
bustion engine is formed of a first metal plate (10) and 
a second metal plate (20) laminated together. The first 
and second metal plates have first and second beads 
(11,21) laterally spaced apart from each other and fac- 



Fig. 2 



ing each other. A resin layer (30) is deposited on the first 
metal plate to extend continuously from an inner portion 
to an outer portion relative to the first bead such that the 
second bead is disposed on the resin layer. The resin 
layer (30) securely seals between the first and second 
metal plates while providing compressibility. 
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Description 



Background of the Invention and Related Art Statement 

[0001] The present invention relates to a cylinder 
head gasket with a partial resin layer formed around a 
hole to be sealed, and in particular, a separated type 
cylinderhead gasket with the partial resin layerbetween 
two metal plates. 

[0002] A cylinder head gasket for sealing between a 
cylinder head and a cylinder block is generally formed 
of one or a plurality of metal plates, and includes holes 
for cylinder bores, oil holes, water holes, and bolt holes. 
Also, in order to seal combustion gases generated in the 
combustion chambers, oil circulating through an oil gal- 
lery and water in a water jacket, the gasket includes 
sealing means, such as beads and seal rings, for pro- 
viding adequate sealing pressures for the respective 
holes to be sealed. 

[0003] Especially, since high temperature and high 
pressure combustion gases are generated around the 
holes for the cylinder bores when the engine is operated, 
sealing around the holes for the cylinder bores is espe- 
cially important. Therefore, the metal plate superior to 
mechanical strength and durability is used, and beads 
for forming main sealing portions are arranged around 
the holes for the cylinder bores to obtain high sealing 
characteristics by the beads. Also, in order to protect 
creep relaxation of the beads, a plate with secondary 
beads or shims may be laminated over the metal plate, 
or grommets may be installed around holes to be 
sealed. 

[0004] Also, in order to reduce the cost for the cylinder 
head gasket, there is a separated type or non-folded 
type gasket, wherein a specific processing to increase 
cost, such as forming a grommet, a folding portion, a 
metal reinforce shim or thermal sprayed layer to in- 
crease the thickness around the hole to be sealed, is 
eliminated. In the separated type, beads for the holes 
for the cylinder bores are formed by press, but the inner 
ends of the holes for the cylinder bores are separated 
between the plates, and are simply cut. 
[0005] As one of the separated type gasket, there is 
a cylinder head gasket 1X including a first metal plate 
1 0 with a first bead 1 1 and a second metal plate 20 with 
a secondary bead 21 , holes 2 for cylinder bores, oil 
holes 3, water holes 4, and bolt holes 5, as shown in 
Figs. 5 and 6. The first bead 11 generates a surface 
pressure to form a seal line A when the gasket is situated 
between a cylinder head and a cylinder block (both not 
shown), and is tightened. 

[0006] When the pressure for the gasket is increased 
in operating the engine, the secondary bead 21 supports 
the gasket outside the first bead 11 . Thus, the flattening 
and creep relaxation of the first bead 11 are prevented. 
[0007] In the gasket 1 X, however, there is a problem 
of leakage of the combustion gas between the plates 
1 0, 20. Namely, since the gasket is the separated type, 



a space D is formed at the end portion 2b of the hole 2 
for the cylinder bore between the first and second plates 
10, 20. Although high temperature and high pressure 
combustion gas entering into the space D is sealed by 

5 the first bead 11, since the contact between the first 
bead 11 and the metal plate 20 and the contact between 
the second bead 21 and the metal plate 1 0 are made by 
metal contacts , small spaces are likely to be formed due 
to tool marks and repeated vibrations. High pressure 

10 and high temperature combustion gas may pass 
through seal lines A and B at the small spaces on the 
first bead 11 and second bead 21 to cause leakage. 
[0008] When the combustion gas leaks and enters in- 
to the oil hole 3 and water hole 4 by passing between 

15 the plates 1 0, 20, air inclusion occurs to cause a trouble 
in circulation of oil and water. This may cause a large 
engine trouble. Therefore, It is very important to prevent 
gas leakage. 

[0009] The present invention has been made to obvi- 
20 ate these problems, and an object of the invention is to 
provide a cylinder head gasket with an improved sealing 
ability against a combustion gas leakage between a first 
metal plate with a first bead and a second metal plate 
with a second bead. 
25 [0010] Further objects and advantages of the inven- 
tion will be apparent from the following description of the 
invention. 
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Summary of the Invention 



[0011] A cylinderhead gasketfor an internal combus- 
tion engine of the invention is a separated type, which 
is formed without a grommet or folding a part of a metal 
plate to close an end of the hole for the cylinder bore. 
35 Thus, the holes for the cylinder bores are simply formed 
by press in the metal plates. 

[0012] The gasket is basically formed of a first metal 
plate having a first base portion extending substantially 
throughout an entire area to be sealed, a first hole 

40 formed in the first base portion corresponding to a hole 
of the engine and a first bead surrounding the first hole, 
and a second metal plate having a second base portion 
extending substantially throughout an entire area to be 
sealed, a second hole formed in the second base portion 

45 corresponding to the first hole, and a second head sur- 
rounding the second hole. The second metal plate is dis- 
posed over the first metal plate such that the first bead 
faces the second base portion and the second bead fac- 
es the first base portion. 

so [0013] In the gasket of the invention, a resin layer is 
deposited on the first metal plate to extend continuously 
from an inner portion to an outer portion relative to the 
first bead such that the second bead can contact the 
resin layer. 

55 [0014] The resin layer may have, according to the ob- 
ject of regulating the surface pressure, an equal thick- 
ness or unequal thickness. In case of the unequal thick- 
ness, the resin layer may have one layer with different 
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thicknesses, or have a plurality of layers so that the 
thickness is changed by the number of the layers. 
[0015] In the cylinder head gasket, the resin layer is 
formed between the first bead and the second base por- 
tion, and between the second bead and the first base 
portion. Therefore, the resin layer improves the sealing 
ability between the metal plates. . 
[0016] The resin layer is softer than a metal shim and 
harder than a rubber coating, so that it operates as an 
absorbing material. Therefore, the damage and creep 
relaxation of the first and second beads are protected. 
[0017] Since the resin layer forms a step portion out- 
side the second bead, which forms a third seal line, the 
sealing ability for the combustion gas is further im- 
proved. 

[0018] Incidentally, it is difficult to fix a metal shim to 
cover the first bead, and a thermal sprayed shim is not 
good for accurate processing and is costly. Even if the 
thermal sprayed shim is formed, since metal is harder 
than the resin layer, it can not provide good sealing abil- 
ity. Also, the shim can not operate as an absorbing ma- 
terial. 

[0019] Also, in case a material, such as gum layer 
softer than the resin layer is used, the material may flow 
orbreakin use by pressure. Therefore, it can not provide 
the sealing function nor absorbing ability. Also, since the 
soft material cian not provide a step because of exces- 
sive softness, the third sealing line can not be formed 
outside the second bead. 

[0020] in the above gasket, the resin layer has the 
hardness of F to 6H in pencil hardness. If the resin layer 
is softer than F in pencil hardness, the resin layer may 
flew or break by pressure and can not provide a step. If 
the resin layer is harder than 6H in pencil hardness, the 
scaling and absorbing abilities become bad. Therefore, 
the rcsjn layer is formed to have the hardness of F to 
6H in pencil hardness. 

[0021] In the gasket of the invention, the resin layer 
may be epoxy resin, phenol resin, phenoxy resin, fluor- 
oplastes and polyamideimido, or combination thereof. 
Although the resin layer may be formed of various res- 
ins, it is preferable to use epoxy resin, phenol resin, phe- 
noxy resin, fluoroplastics and polyamideimido in view of 
hardness and easy application. Especially, the phenoxy 
resin has heat resistance over 200 oC, and in view of 
working ability and physical characteristics in coating, it 
is most preferable to use the phenoxy resin. 
[0022] In the invention, the resin layer is applied by 
screen printing. Although the resin layer around the hole 
for the cylinder bore may be formed by spraying using 
a mask, the resin layer can be easily formed even in a 
complicated shape if the screen printing is used. Fur- 
ther, by multiple printings, the layer can be formed easily 
with different thicknesses. Thus, it is possible to easily 
form the resin layer with adequate thickness according 
to the position thereof. Also, it is possible to have a mul- 
tiple structure with different materials by the multiple 
printings. 
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[0023] The gasket of the invention may be formed on- 
ly by the first and second plates, and have one or more 
additional plates in addition to the first and second 
plates. Also, the gasket may have additional resin layer 
5 or gum coating in addition to the resin layer explained 
above. 

• Brief Description of the Drawings 
10 [0024] 

Fig. 1 is a plan view of a first embodiment of a cyl- 
inder head gasket with multiple cylinders of the in- 
vention; 

'5 Fig. 2 is an enlarged sectional view taken along line 
2-2 in Fig. 1; 

Fig. 3 is a sectional view, similar to Fig. 2, of a sec- 
ond embodiment of the invention; 
Fig. 4 is a sectional view, similar to Fig. 2, of a third 
20 embodiment of the invention; 

Fig. 5 is a plan view of a conventional cylinder head 
gasket; and 

Fig. 6 is an enlarged sectional view taken along line 
6-6 in Fig. 5. 

25 

Detailed Description of Preferred Embodiments 

[0025] Now, the specific embodiments of the inven- 
tion will be explained with reference to the drawings. In-* 
30 cidentally, the drawings schematically show the struc- 
ture of a bead and a resin layer, and do not precisely 
show the thickness, width, height and ratio of the metal 
plate, bead and resin layer. 

[0026] As shown in Figs. 1 and 2, a cylinder head gas- 

35 ket 1 is designed to seal between a cylinder head and 
a cylinder block (both not shown), and is structured by 
a first metal plate 1 0 and a second metal plate 20, which 
are laminated together and made of metal superior to 
mechanical strength and durability. The gasket 1 in- 

40 eludes holes, such as holes 2 forcylinder bores, oil holes 
3, water waters 4, and bolt holes 5. 
[0027] In the gasket 1 , in order to reduce the manu- 
facturing cost by reducing the working steps and using 
material, the edge portions for the holes 2 for the cylin- 

45 <jer bores and so on are simply cut. Namely, the gasket 
is a separated type at the edges of the holes without * 
forming folding portions or mounting grommets. 
[0028] As the materials for the first and second metal 
plates 1 0, 20, hard metal, such as soft steel plate, stain- 

so less steel plate and spring plate, or ductile metal, such 
as copper and aluminum plates, may be used. 
[0029] In order to seal around the holes 2 for the cyl- 
inder bores, first beads 11 are formed entirely around 
peripheries 2b of the holes 2 of the cylinder bores to 

55 form main seal portions as first seal lines A. 

[0030] In order to protect the first bead 1 1 from creep 
relaxation, as shown in Fig. 2, the second metal plate 
20 is laminated over the first metal plate 1 0 at the pro- 
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jection side of the first bead 11 . The second metal plate 
20 has second beads 21 outside the first beads 1 1 . The 
second bead 21 and the first bead 11 are oriented in the 
directions to face each other between the plates 1 0, 20. 
[0031] Further, a resin layer 30 is formed to cover the 
first bead 11 continuously from the inner side of the first 
bead 11 to the outer side of the second bead 21 . Namely, 
the resin layer 30 has an inner end inside the first bead 
11 , and an outer end 31 outside the second bead 21 to 
have an annular shape with a hole therein. The resin 
layer 30 has a hardness of F-6H in pencil hardness, and 
is formed of epoxy resin, phenol resin, phenoxy resin, 
fluoroplastics or polyamideimido, which is applied by 
screen printing. In view of working ability and physical 
characteristics of the coating, phenoxy resin may be 
preferably used. 

[0032] The resin layer 30 is formed to have the hard- 
ness and thickness such that when the resin layer is 
compressed, the resin layer is deformed, but not dam- 
aged. As an example, although the size the gasket de- 
pends on the size of the engine, the thickness of each 
of the first and second metal plates 10, 20 is 150-500 
^im; the diameter of each hole 2 for the cylinder bore is 
80 mm; the space between the first and second metal 
plates 1 0, 20 is 1 -1 .5 mm; and the thickness otthe resin 
layer 30 is 5-150 jim. 

[0033] The resin layer 30 need not have equal thick- 
ness, and may have different thickness according to the 
necessity. Figs. 3 and 4 show that the resin layer 30 is 
formed of several layers to have different thickness. 
Namely, in Fig. 3, in order to increase the sealing ability 
inside the first bead 1 1 , a resin layer 30a is disposed on 
the resin layer 30 to increase the thickness at the pe- 
ripheral portion of the hole 2 for the cylinder bore. In Fig. 
4, in order to increase the surface pressure at the third 
seal line C, a resin layer 30b is disposed on the resin 
layer 30 to thereby increase the thickness at the outer 
end 31 of the resin layer 30. 

[0034] In regard to the ends of the resin layer 30, the 
inner end may be aligned with the end of the hole 2 for 
the cylinder bore, or may be disposed outside the end 
of the hole 2. In case a plurality of resin layers is formed, 
the outer layer 30a, 30b may be aligned with the edge 
of the lower layer 30 or located away from the edge of 
the lower layer stepwisely. The width, location and thick- 
ness of the resin layer 30 are determined adequately 
based on the surface pressure distribution required in 
the head gasket. 

[0035] In regard to the sealing of oil circulating 
through the oil gallery and water of the water jacket, 
sealing means, such as beads, for forming appropriate 
sealing pressure may be formed around oil holes 3 and 
water holes 4. 

[0036] Also, a surface coating may be applied on the 
entire surfaces of the gasket 1 . As the surface coating, 
it is preferable to have good durability and heatproof 
property relative to the combustion gas and liquid, i.e. 
oil and water, to be sealed, and also have softness and 



recovery ability for the compressing deformation. The 
material may be a rubber type material, such as NBR 
gum, fluorine rubber, silicone rubber, hydrogen added 
nitriiebutadiene rubber. 
5 [0037] In case the rubber type material is used, since 
the material has resiliency, a tool mark and so on formed 
on the cylinder head and the cylinder block can be ab- 
sorbed. 

[0038] In the gasket 1 as stated'above, the sealing 
10 ability between the plates can be increased, and the du- 
rability of the first and second beads can be improved 
by the absorbing ability of the resin layer. 
[0039] Namely, the first bead 11 is compressed be- 
tween the cylinder head and the cylinder block when 
is tightened, to thereby compressingly abut against the 
second metal plate 20 through the resin layer 30. Thus, 
the sealing surface pressure is generated to form the 
first seal line A. 

[0040] When the compressing force is increased as 
20 the operation of the engine, the outer portion of the first 
bead 1 1 abuts against the top portion of the second bead 
21 through the resin layer 30, so that the compressing 
force is partly supported. Thus, the excessive flattening 
of the bead 11 is avoided to prevent creep relaxation of 
25 the bead 11. Also, the second bead 21 forms the second 
seal line B. 

[0041] Further, the third seal line C is formed at the 
step portion of the outer end 31 of the resin layer 30. 
[0042] Accordingly, in the cylinder head gasket 1 of 

30 the invention, three seal lines A, B and C are formed. 
Also, since the first and second metal plates 1 0, 20 con- 
tact through the resin layer 30 with the appropriate hard- 
ness, in addition to the sealing property outside the gas- 
ket 1 , very high sealing ability can be obtained between 

35 the first and second metal plates 1 0, 20. 

[0043] Also, since the resin layer 30 is softer than a 
metal shim and harder than a rubber coating, the resin 
layer 30 operates as an absorbing material. Therefore, 
creep relaxation and damages of the first and second 

40 beads 11 , 21 are prevented, and durability is improved. 
[0044] Also, the resin layer 30 can be formed easily 
by screen printing or spraying using a mask. Thus, the 
management of the material andprocessingcan be eas- 
ily made, so that the increase of the manufacturing steps 

45 and the cost is small. 

[0045] Since the resin layer has the hardness of F-6H 
in pencil hardness, the resin layer does not flow nor 
break. Thus, it is possible to establish the sealing ability 
and absorbing property. 

so 

Claims 

1 . A cylinder head gasket (1 ) for an internal combus- 
55 tion engine having a hole to be sealed, comprising: 

a first metal plate (10) having a first base por- 
tion extending substantially throughout an en- 
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tire area to be sealed, a first hole (2) formed in 
the first base portion corresponding to the hole 
of the engine and a first bead (1 1 ) surrounding 
the first hole, 

a second metal plate (20) having a second base 5 
portion extending substantially throughout an 
entire area to be sealed, a second hole (2) 
formed in the second base portion correspond- 
ing to the first hole, and a second bead (21 ) sur- 
rounding the second hole, said second metal io 
plate being disposed over the first metal plate 
such that the first bead faces the second base 
portion and the second bead faces the first 
base portion, and 

a coating deposited on the first metal plate, is 
said cylinder head gasket being characterized 
in that a resin layer (30) is deposited on the 
first metal plate (10) to extend continuously 
from an inner portion to an outer portion relative 
to the first bead (1 1 ) such that the second bead 20 
(21) is disposed on the resin layer. 

2. A cylinder head gasket (1) according to claim 1, 
wherein said resin layer (30) has heatproof charac- 
teristic and compressibility to securely seal be- 25 
tween the first and second metal plates. 

3. A cylinder head gasket (1) according to claim 1 or 
2, wherein said resin layer (30) has a hardness of 

F to 6H in pencil hardness. 30 

4. A cylinder head gasket (1) according to any one of 
claims 1 to 3, further comprising an additional resin 
layer (30a, 30b) to be disposed on the resin layer 

to increase surface pressure thereat. 35 

5. A cylinder head gasket (1) according to claim 4, 
wherein said additional resin layer (30a, 30b) is dis- 
posed partly on the resin layer (30) at the inner por- 
tion or the outer portion. 40 

6. A cylinder head gasket (1) according to any one of 
claims 1 to 5, wherein said resin layer (30) is select- 
ed from the group consisting of epoxy resin, phenol 
resin, phenoxy resin, fluoroplastics and polyamide- *s 
imido. 



so 
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Fig. 2 
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Fig. 4 
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